
Page 1

The GEO Biodiversity Observation 

Network (GEO BON)

Woody Turner

Earth Science Division

NASA Headquarters

Biodiversity & 

Ecosystem Informatics 

(BioEco) Working 

Group Meeting

May 14, 2009

NASA Headquarters

National Aeronautics and Space Administration

(Slides Courtesy of JPL/Gary Geller)



Page 2

Overview

What is GEO?

Why is GEO BON needed?

What will GEO BON do?

 Implementation and challenges

 Status and Next Steps

Sagra buqueti edof
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What is GEO BON?

 Global network of networks of…

• Interoperating observation systems 

relevant to biodiversity

 Collect, manage, analyze, share data on 

biodiversity’s status & trends 

Scholes et al., Science 321: 22 August 2008, 

Toward a Global Biodiversity Observing System
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Group on Earth Observations

 Response to 2002 World Summit on 

Sustainable Development & G8

 Global collaboration needed

 Enhance interoperability of observing 

systems

 Voluntary partnership

• 77 governments & EC

• 56 participating organizations

Chiasognathus
granti
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GEOSS

 GEO is building Global Earth Observation 

System of Systems

• Disasters

• Health

• Energy

• Climate

• Water

• Weather

• Agriculture

• Ecosystems

• Biodiversity

9 SBAs

GEO BON
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Why do we need GEO BON?

Fundamental Argument:
• We live in the “Anthropocene” 

• In effect, we are managing the planet for our own ends

• We have a species survival imperative to act wisely to maintain

the components of the Earth system upon which we depend

• Biodiversity is a key--& threatened--component of this system

• We know relatively little about it, a la Lord Robert May

• There are many discrete efforts to observe & understand it

• There are also important gaps

• Greater coordination & integration of observations would help

• A scientifically-based network is key for intelligent

management with conservation

• Climate science shows a way forward? An EOS for biodiversity?      
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Why do we need GEO BON?

 Lots of observations

• But diverse, dispersed, disjointed

• In space, time, content, format, quality

 Lack of interoperability

 Need to bring biological & geophysical Earth 

science data into a common framework

Much more data collected than used

 Delivery pipeline to users blocked, at times

 Support for global assessments

Lack of integration
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Why do we need GEO BON?

Many gaps in observations

• Spatial

• Temporal

• Taxonomic

• Topical

 Uneven coverage

Lack of integration

Oxynodera distincta
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History

 October 2006: first meeting

March 2008: Draft Concept Document

 April 2008: stakeholder meeting

• Support for basic concept

• Formed implementation WGs

 September 2008: Concept Document

 October 2008: Implementation Overview 

Document

 November 2008: GEO V Plenary

 January 2009: Steering Committee formed

Agelia petelii nigrita
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Concept

Scarabaeus
pius
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Concept overview

Community Data Network

In situ Satellites

Observations
•Ecosystems

•Species

•Genes

•Threats…

Data Extraction 

& Visualization Tools

End Users

Management
• Funding

• Governance

• Public and user relations

• Success metrics

• Development planning

Observational

Needs
• Types

oRemote sensing

oIn situ

• How

oSampling

oScaling

oStandardization

oMethods

oBottom-up/Top-down

Observation Products
•Maps

•Status Indicators

•Change metrics

•Ecosystem processes

and services

•Trends
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Integration
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Target Users

 National governments and agencies

 Parties to international conventions

 Conservation organizations

 Decision makers

 Researchers

 Public

Megistomela
punctatissima
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Goals

 Create system of systems

 Establish global framework

 Assess current state of biodiversity 

Monitor change over time 

 Quantify and map the causes of change

 Record the impacts of change

 Provide ecological forecasts

Doryphora
pyrrhoptera
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What value does GEO BON add?

 Coordinated data acquisition

 Global system (of systems) 

 Improved information delivery using toolsets

 New “value-added” analytical products (e.g.,)

• Global maps of ecosystem services

• Predicted areas of rapid degradation

• Key sites facing rapid climate change

Gymnopleurus nitens
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Additional characteristics

 Focused on change

Works at multiple scales

• Ecosystems, species, genes

 Framework for interaction, coordination, 

integration

 End-end continuity

Pseudomesomphalia
decemguttata
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From raw 

physical data

To data 

processing

To information 

generation

To knowledge and

decision making

End-end continuity

To electronic

data
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Observations:

Ecosystems, species, genes, and 

ecosystem services

Doryphora undata
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Genes

Function 

Composition 

Evolutionary

history

Species

Ecosystems

Structure 

Genes

Function 

Composition 

Evolutionary

history

Species

Ecosystems

Structure 

Observations

(Courtesy R. Scholes 2008 by way of R. Noss)

ECOSYSTEM GOODS AND SERVICES
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Ecosystems

 Global maps

 Terrestrial

 Freshwater

Marine

 Distribution

 Extent

 Condition Chrysochroa.buqueti
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Ecosystems: Change

What

 How

 Causes

 Consequences

Prosicela vittata
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Ecosystems

 GEOSS Global Ecosystem Mapping Task
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Ecosystems: Terrestrial datasets
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Species

 Address basic questions

• How is distribution changing?

• How is abundance changing?

 Utilize representative species

 Develop coordinated in situ sampling scheme

 Combine with models

 Sample at intervals

 Fills in gaps

 Requires capacity building
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Species: methods

 In-situ sampling

Modeling

 Remote sensing

 Vary by ecosystem

 Vary by taxa (e.g., micro-organisms)
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Species: Which ones?
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Genes

 Observe genes and variability over time

• Selected species and genetic components

 Relate to species range and environment

 Relate to changes in environmental condition

 Important for…

• Small population sizes

• Large scale harvesting 

• Large scale release operations 

Chrysochroa ocellata
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Genes: Inference

 Genes are linked to larger characteristics

• Species range

• Physical environment

 Genes and diversity can be inferred

• Modeling

• Remote sensing

Leptinotarsa flavitarsus
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Ecosystem goods and services

 Quantify change using indicators

 Goods

• Food and fiber

 Services

• Clean air and water

• Waste disposal

• Pollination
Cladognatha confucius
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Ecosystem goods and services
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How will GEO BON do all this?

 Community-based data format and content  

standards

 Interoperation of existing observation 

systems

 Fill in data gaps

• Improved sampling

• Improved modeling

None of this is easy!
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Implementation

Oxynodera
moczarski
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Approach

 Incremental

 Opportunistic

 Organic

 Gradual

Doryphora pastica
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Big Picture

GEO BON

Concepts
Defined

Activities
Implementing 

Organizations*

Products 

and

Services

End users*

*These will often be the same 

organization
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Topical WGs

1. Map concepts to activities

2. Create a detailed implementation plan

 Terrestrial ecosystem change 

 Marine ecosystem change 

 Freshwater ecosystem change 

 Terrestrial species monitoring

 Genetics

 Ecosystem services

 In-situ / remote sensing integration

 Data integration and interoperability
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Topical WGs

 Terrestrial ecosystem monitoring

• Rob Jongman (Alterra, EBONE WP4, rob.jongman@wur.nl)

 Marine ecosystem monitoring
• Jan W. de Leeuw (Royal NIOZ and Utrecht University, deleeuw@nioz.nl) & Carlo Heip (Royal NIOZ and 

NIOO-CEME, c.heip@nioo-knaw.nl)

 Freshwater ecosystem change

• TBD

 Terrestrial species monitoring
• Henrique Pereira (Universidade de Lisboa, hpereira@fc.ul.pt)

 Genetics
• Dan Faith (The Australian Museum, pfaithma@yahoo.com.au)

 Ecosystem services monitoring
• Hal Mooney (DIVERSITAS International, hmooney@stanford.edu)

 In-situ / remote sensing integration
• Simon Ferrier (Simon.Ferrier@csiro.au)

 Data integration and interoperability
• Hannu Saarenmaa (hannu.saarenmaa@helsinki.fi)



Page 37

But, who does all the work?

 GEO BON is an organizing framework

Must be synonymous with the actual 

Biodiversity Community of Practice

 Community of Practice

• Governments

• Existing organizations

• Researchers

• Interested citizens

Alurnus bipunctatus



Regional/Thematic BONs

WG-1

WG-2

WG-3

WG-n

..
.

Concepts

Concepts

Concepts

Concepts

EBONE

Region-b

Region-c

Region-d

..
.
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Topical

working

groups

Regional/thematic

BONs

Discussion

Concepts

Regional and local

implementation

Region-z

Guidance on

• Activities

• Standards

• Methods

• Needs

• Desires

• Funding

• etc

The regional/thematic BONs 

would work with their 

participating organizations 

to do the implementation

Im
p
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Citizen Science

 “Traditional” methods not adequate for 

collecting all needed data

 Precedents

• Christmas Bird Count

• Breeding Bird Survey

• Feeder Watch

 New efforts are needed

• http://whatsbloomin.com Alurnus ornatus
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Citizen Science
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Early products

 Plan to develop product exemplars

• Spatial distributions & change 

• Populations & drivers of change

• Biodiversity in African protected 

areas & tools to track changes

• Ecosystems change maps

 Primary obstacle is funding

Callopistus castelnaudi
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Data formats

 Vary from system to system

 Obstacle for interoperability and global 

assessments

 Approach (for consideration)

• Develop community standards for new 

systems

• Develop conversion routines for legacy 

compatibility

Calodema kirbyi
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Role of remote sensing

 Global coverage to landscape scale

 Repeated coverage

 Can derive various indicators

 Detect changes

 Potentially—fill in spatial and temporal 

observation gaps

• If can relate to ground observations

Odontolabis
wollastoni
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Governance

 GEO Secretariat

 GEO BON “co-leads”

 Steering Committee

• ~20 people

• Reflect different disciplines, 

ecosystems, countries

 Community of Practice
Lamprima latreillei
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Funding

 Largely, coordination of existing activities

• Mostly in-kind, to date

 Gap-filling

• Sampling

• Tools

• Mostly extension of existing systems

Marginal cost low

• Leverages base cost

Belinota sumptuosa



Page 46

Challenges

 Scaling from in-situ to remote sensing data

Making disparate data and systems work 

together

 Filling in gaps—much data needed

 Funding and resources

Homoderus mellyi
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Next steps

 Develop detailed implementation plan

 Facilitate regional and thematic BONs

 Facilitate funding for implementing orgs

 Continue engagement and community 

development

Doryphora 21punctata
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Website:

http://www.earthobservations.org/cop_bi_geobon.shtml

or

Goggle: GEO BON

Cenistra dohrniNear Santa Cruz de la Sierra, Bolivia

https://www.earthobservations.org/cop_bi_geobon.shtml

